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(57)Abstract: 

PROBLEM TO BE SOLVED: To facilitate the removal of metal 
oxide films attached inside a reaction chamber even by means 
of cleaning using a remote plasma. 

SOLUTION: A processing gas is supplied from a material gas 
supply section 31 into the reaction chamber 43 via a shower 
head 6, to form the metal oxide films such as a Zr oxide film 
and an Hf oxide film on a wafer 40. In order to remove the metal 
oxide films attached inside the reaction chamber 43 due to 
repetitious film formation processes, gas cleaning is carried out 
for the inside of the reaction chamber 43 after the films are 
formed. First, in a cleaning gas supply section 32, gases 
containing chlorine atoms such as 0IF3 are activated by a 
remote plasma source 24. Then, the activated gases are 
supplied into the reaction chamber 43 from the cleaning gas 
supply section 32 via the shower head 6. By bringing the 
activated gases into contact with the metal oxide films attached 
inside the reaction chamber 43. the metal oxide films are turned 
into metal chlorides such as a Zr chloride and an Hf chloride 
which have a high vapor pressure even at a low temperature. 

The metal chlorides are vaporized and ejected, resulting in the removal of the metal oxide films 
attached inside the reaction chamber. 
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♦ NOTICES * 

• r- 

CTPO and NCIPI are not responsible for any 
damages caused by tbe use o£ tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 
[Claim 1] 

The membrane formation process which forms a metal oxide film on the substrate held to the susceptor in 
the reaction chamber. 

The cleaning process which removes the film which adhered in the reaction chamber in said membrane 
formation process by being activated using the plasma and supplying the gas which contains a chlorine atom 
in the reaction chamber exterior in a reaction chamber 

The manufacture approach of the semiconductor device characterized by ****(ing). 
[Claim 2] 

The manufacture approach of the semiconductor device according to claim 1 characterized by adding the 
gas which contains carbon further at said cleaning process. 
[Claim 3] 

The reaction chamber which processes a substrate. 

The heater which heats the substrate in a reaction chamber, 

The raw gas feed hopper which supplies the raw gas for forming a metal oxide film in a reaction chamber. 
An activation means to activate the gas which is formed in the reaction chamber exterior and contains the 
chlorine atom as cleaning gas using the plasma, 

Cleaning gas supply opening which supplies the gas containing the chlorine atom activated with the 

activation means in a reaction chamber 

The substrate processor characterized by ****(ing). 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to what cleans film, such as a metal oxide film which was applied to the manufacture 
approach of a semiconductor device, and the substrate processor, especially adhered in the reaction 
chamber. 
[0002] 

[Description of the Prior Art] 

In the substrate processor for enforcing the manufacture approach of a semiconductor device, in order to cut 
down the power consumption, thin film-ization of Si02 gate oxide is advanced. However, if Si02 gate 
dielectric film thin-film-izes, the leakage current by the direct tunnel effect between a gate electrode and a 
channel layer will increase. Moreover, concern of the dependability fall by dielectric breakdown of gate 
dielectric film arises. 
[0003] 

In order to control leakage current and dielectric breakdown, even if it uses the thick film physically as an 
ingredient which replaces Si02, application examination of the high dielectric constant ingredient with 
which the same electrostatic capacity as Si02 is obtained is progressing. As a high dielectric constant gate- 
dielectric-film ingredient, adoption of a stable oxide film is concretely considered by thermodynamics 
targets, such as Zr oxide film and Hf oxide film. 
[0004] 

In the CVD system which forms these metal oxide films to substrates, such as a wafer, the metal oxide film 
which is a resultant like a wafer front face accumulates also on the internal surface of a reaction chamber. 
This deposit becomes easy to separate in the stress which thermal stress and the film itself have fi-om a wall 
surface, so that alimentation increases. The deposit which separated adheres to a wafer front face in gravity, 
electrostatic force, and a fluid force, and causes an open circuit and short circuit of wiring. Therefore, before 
such a thing breaks out, it is necessary to remove a deposit periodically (cleaning). 
[0005] 

Although the approach of removing using heat energy as the cleaning approach is standardly used 

abundantly, recently, the cleaning which used the remote plasma is also used. 

[0006] 

By the approach using heat energy, HCl, BC13, C1F3, C12, etc. are used for cleaning gas. Since the energy 
source for activating gas serves as only heat, it needs to heat a reaction chamber wall and a susceptor 
(reaction chamber components), and needs to raise the temperature in a reaction chamber. For this reason, 
since cleaning temperature turns into temperature higher than membrane formation temperature, the transit 
time from a membrane formation process to a cleaning process becomes long. For example, in order to clean 
Hf oxide film which is a metal oxide film by the desired etching rate using C1F3, it is required to carry out 
the temperature up of the temperature of a reaction chamber to about 500 degrees C, and the transit time 
accompanying it is needed for about about 1 hour. Moreover, reaction chamber components must be made 
from the ingredient which can be equal to elevated-temperature cleaning by carrying out a temperature up. 
[0007] 

By the approach using the remote plasma which lost the damage which moves next the location which 
generates the plasma to a gas supply side from a substrate field, and the plasma to a substrate gives, 
although low temperature-ization of cleaning temperature can be attained, the metal oxide film which is a 
high dielectric constant ingredient cannot be made to evaporate depending on cleaning gas, and a deposit 
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may be unable to be cleaned. For example, when it is going to clean Zr oxide film and Hf oxide film using 
1^F3 gas' used abundantly at the cleaning using the remote plasma, these metal oxide films contact NF3, and 
resultants, such as ZrF4 and HflF4, are generated. However, the vapor pressure of these resultants is very 
low, for example, in ZrF4, vapor pressure is zero mostly in about 0.1 Pa and 200 degrees C at 500 degrees C. 
Considering that the wall surface temperature at the time of cleaning of a CVD system is less than [ about 
about 200 degrees C and it ], at the temperature, since a resultant does not evaporate, it has produced un- 
arranging [ that the etching removal of the deposit cannot be carried out ]. 
[0008] 

[Problem(s) to be Solved by the Invention] 

In the substrate processor for enforcing the manufacture approach of a semiconductor device which was 
mentioned above, by the cleaning approach using the conventional heat energy, since it became elevated- 
temperature cleaning, the transit time firom a membrane formation process to a cleaning process became 
long, and there was a fault that reaction chamber components moreover had to be made from a high thermal- 
resistance ingredient. Moreover, by the cleaning approach using the conventional remote plasma, although- 
izing can be carried out [ low temperature ], since the resultant generated from a metal oxide film and 
cleaning gas, such as Zr oxide film and Hf oxide film, was not gasifiable, there was a problem that it became 
difficult to clean the metal oxide film which is a deposit. This problem is widely [ Zr oxide film or not only 
Hf oxide film but ] common in a metal oxide film. 
[0009] 

The conventional trouble mentioned above is canceled, low temperature-ization of cleaning temperature is 
attained, and thermal resistance is not required of reaction chamber components, but the technical problem 
of this invention can shorten the transit time to a cleaning process, and is to offer the manufacture approach 
of the semiconductor device which can remove easily the metal oxide film which adhered in the reaction 
chamber, and a substrate processor, 
[0010] 

[Means for Solving the Problem] 

In order to carry out etching removal of the metal oxide films deposited on the reaction chamber internal 
surface of semiconductor fabrication machines and equipment, such as Hf oxide film and Zr oxide film, and 
to defecate the inside of a reaction chamber, it is required that the vapor pressure of the resultant with which 
cleaning gas contacts a metal oxide film, and is generated should be high. 
[0011] 

The vapor pressure of the resultant by gas cleaning is examined. Generally in gas cleaning, the halogen gas 
containing reactant high chlorine and a fluorine is used. The halogenide of Zr and Hf is generated by contact 
to halogen gas, and Zr oxide film and Hf oxide film. Then, the relation between the vapor pressure of 
halogenides, such as ZrC14 (zirconium chloride), ZrF4 (zirconium fluoride), and HfC14 (chlorination 
hafiiium), HfF4 (hafiiium fluoride), and temperature was investigated. The result is shown in drawing 2 and 
3. Compared with ZrF4 and HfF4 (fluoride), the vapor pressure of ZrC14 and HfC14 (chloride) is far high 
from this drawing, vapor pressure is about lOOPa at 200 degrees C, and it turns out that the resultant at the 
time of cleaning is gasifiable. Therefore, if not the fluorine system gas of NF3 grade but the gas of a 
chlorine system is used, vapor pressure of the resultant by cleaning can be made high. Therefore, the 
resultant generated when metal oxide films deposited on the reaction chamber intemal surface of a substrate 
processor, such as Zr oxide film and Hf oxide film, are etched can be gasified and exhausted. 
[0012] 

Therefore, 1 st invention is characterized by having the cleaning process which removes the film which 
adhered in the reaction chamber in said membrane formation process the membrane formation process 
which forms a metal oxide film on the substrate held to the susceptor in the reaction chamber, and by being 
activated using the plasma and supplying the gas which contains a chlorine atom in the reaction chamber 
exterior in a reaction chamber. Since gas is activated using the plasma,-izing of the cleaning temperature can 
be carried out [ low temperature ], and the transit time from a membrane formation process to a cleaning 
process is short, and ends. Moreover, thermal resistance is not required of the components which constitute 
a reaction chamber. Moreover, since the gas containing chlorine gas is activated and a reaction chamber is 
supplied, the vapor pressure evaporates highly the resultant generated from the metal oxide film which 
adhered in the reaction chamber, and the gas containing chlorine gas, and bums and comes to become 
empty. Therefore, removal of the metal oxide film which adhered in the reaction chamber becomes easy. 
[0013] 

The reaction chamber where the 2nd invention processes a substrate, and the heater which heats the 
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substrate in a reaction chamber, The raw gas feed hopper which suppHes the raw gas for forming a metal 
oxide film in a reaction chamber, It is characterized by having cleaning gas supply opening which supplies 
the gas containing the chlorine atom which activated the gas which is formed in the reaction chamber 
exterior and contains the chlorine atom as cleaning gas with an activation means by which it is activated 
using the plasma, and the activation means in a reaction chamber. Removal of the metal oxide film which 
adhered in the reaction chamber can be made easy with the easy configuration which prepares cleaning gas 
supply opening which supplies an activation means to activate the gas containing a chlorine atom, and the 
gas containing the activated chlorine atom, in a reaction chamber. 
[0014] 

3rd invention is characterized by the gas containing a chlorine atom being gas containing C1F3 gas in the 1st 
invention. Since it decomposes also in ordinary temperature and C1F3 emits F and CI atom easily, you may 
be the non plasma, but if you make it activated especially by the plasma, since the burst size of F and CI 
atom will increase more, an etching rate increases. Therefore, compaction of cleaning time amount can be 
aimed at. Moreover, if C1F3 is used, it is advantageous also at the point that low residual-ization of harmful 
matter (C, S) is realizable. 
[0015] 

4th invention is characterized by the gas containing a chlorine atom being the mixed gas of C1F3 and Ar in 

the 1 st invention. By mixing inert gas Ar, the activity of the plasma can be urged to C1F3. 

[0016] 

5th invention is characterized by setting the reaction chamber pressure in a cleaning process to 300Pa or less 
in the 1 st invention. By setting a reaction chamber pressure to 300Pa or less, the life of the plasma-ized gas 
is securable. 
[0017] 

6th invention is characterized by constituting a reaction chamber wall from NiP coat Sus3 16L or NiF2coat 
Sus316L in the 1st invention. When NiP and NiF2 are covered to SUS316L, it excels in the corrosion 
resistance and endurance over cleaning gas. 
[0018] 

7th invention is characterized by making reaction chamber wall temperature in a cleaning process into 100- 
300 degrees C in the 1st invention. When reaction chamber wall temperature is made into 100-300 degrees 
C, a desired etching rate can be secured and there are also few damages to reaction chamber components. 
[0019] 

8th invention is characterized by a susceptor consisting of alumina material or AIN in the 1 st invention. 
When a susceptor is constituted fi-om alumina material or AIN, it excels in the corrosion resistance and 
endurance over cleaning gas. 
[0020] 

9th invention is characterized by making susceptor temperature into 300-500 degrees C in the 1st invention. 
Since adhesion of the metal oxide film which was not formed by the substrate has arisen in the susceptor, 
susceptor temperature is made into 300-500 degrees C and an elevated temperature, and the metal oxide film 
is removed. 
[0021] 

10th invention is characterized by a metal oxide film being film containing the film containing a hafnium, or 
a zirconium in the 1st invention. Membranous removal will become easy, if it cleans using the gas 
containing a chlorine atom when a metal oxide film is film containing the film containing a hafiiium, or a 
zirconium. 
[0022] 

1 1th invention is characterized by for the film containing a hafiiium being a hafnium oxide film, and the 
film containing a zirconium being zirconic acid-ized film in the 1 0th invention. Since the vapor pressure of 
the resultant generated by contact in gas is high when the film containing a hafiiium and the film containing 
a zirconium are these oxide films and it cleans using the gas containing a chlorine atom, membranous 
removal becomes easy. 
[0023] 

The raw material at the time of the 12th invention forming the film containing a hafnium in the 10th and 
1 1th invention HftOC(CH3)2CH20CH3]4 It is (abbreviating to Hf-(MMP) 4 hereafter), and is 
characterized by the raw material used in case the film containing a zirconium is formed being Zr[OC(CH3) 
2 CH<SUB>20CH3]4 (it abbreviating to Zr-(MMP) 4 hereafter). As a raw material at the time of forming 
the film containing a hafiiium, there are HfIOC(CH3)3] 4, Hf-(MMP) 4, HfIO-Si-(CH3)] 4, etc. If Hf- 
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(MMP) 4 are used among these, Hf02 film which has a high dielectric constant at the substrate temperature 
of 450 degrees C or less can be formed easily. Moreover, as a raw material at the time of forming the film 
containing a zirconium, there are Zr[OC(CH3)3] 4, Zr-(MMP) 4, etc. If Zr-(MMP) 4 are used among these, 
Zr02 film which has a high dielectric constant at the substrate temperature of 450 degrees C or less can be 
formed easily. 
[0024] 

13th invention is characterized by the gas containing a chlorine atom being gas containing C1F3 gas in the 

2nd invention. There is the same advantage as the 3rd invention. 

[0025] 

14th invention is characterized by the gas containing a chlorine atom being the mixed gas of C1F3 and Ar in 

the 2nd invention. There is the same advantage as the 4th invention. 

[0026] 

1 5th invention is characterized by setting to the 2nd invention and having the control means controlled so 
that the reaction chamber pressure at the time of cleaning of a reaction chamber is further set to 300Pa or 
less. There is the same advantage as the 5th invention. 
[0027] 

16th invention is characterized by a reaction chamber wall consisting of NiP coat Sus316L or NiF2 coat 

Sus3 16L in the 2nd invention. There is the same advantage as the 6th invention. 

[0028] 

1 7th invention is characterized by having the 2nd heater which heats a reaction chamber wall further, and 
the control means controlled so that the reaction chamber wall temperature at the time of cleaning of a 
reaction chamber becomes 100-300 degrees C in the 2nd invention. There is the same advantage as the 7th 
invention. 
[0029] 

The 1 8th invention has the susceptor which supports a substrate further in the 2nd invention, and a susceptor 
is characterized by consisting of alumina material or AIN. There is the same advantage as the 8th invention. 
[0030] 

19th invention is characterized by having the susceptor which supports a substrate further, and the control 
means controlled so that the susceptor temperature at the time of cleaning of a reaction chamber becomes 
300-500 degrees C in the 2nd invention. There is the same advantage as the 9th invention. 
[0031] 

20th invention is characterized by a metal oxide film being film containing the film containing a hafnium, or 

a zirconium in the 2nd invention. There is the same advantage as the 10th invention. 

[0032] 

21st invention is characterized by for the film containing a hafnium being a hafnium oxide film, and the film 
containing a zirconium being zirconic acid-ized film in the 20th invention. There is the same advantage as 
the 1 1 th invention. 
[0033] 

The raw material at the time of the 22nd invention forming the film containing a hafnium in the 20th and 
21st invention is Hf-(MMP) 4, and it is characterized by the raw material used in case the film containing a 
zirconium is formed being Zr[OC(CH3)2CH20CH3]4 (it abbreviating to Zr-(MMP) 4 hereafter). There is 
the same advantage as the 12th invention. 
[0034] 

23rd invention is characterized by adding the gas which contains carbon further at said cleaning process in 
the 1st and 3rd invention. The gas containing carbon is operated as a catalyst. A reaction with a metal oxide 
film can be chemically promoted by adding the gas containing the carbon as a catalyst and making it mix 
with the gas containing the chlorine atom activated by the plasma. After the gas containing carbon is 
activated using the plasma in the reaction chamber exterior, even if it supplies it in a reaction chamber like 
the gas containing a chlorine atom, it may be supplied in a reaction chamber as it is, without making it 
activated by the plasma. Although the gas containing carbon may be supplied to the direct reaction interior 
of a room when you do not make it activated, it is desirable to mix the gas containing the activated chlorine 
atom within piping supplied in a reaction chamber. There are C02, C2F6, etc. as gas containing carbon. 
[0035] 

[Embodiment of the Invention] 

The gestalt of operation of this invention is explained below. 
[0036] 
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Drawing 1 shows the configuration of the sheet mold CVD system as a substrate processor. A CVD system 
forms Hf (hafnium) oxide film and Zr (zirconium) oxide film in Si wafer, and consists of a fission reactor 1, 
a material gas feed zone 31, and the cleaning gas supply section 32. 
[0037] 

A fission reactor 1 is equipped with the reaction container 45 which processes one wafer. The reaction 
container 45 is equipped with the ramp 42 attached in the shower head 6 which formed many jet holes 5 
with which it serves as a reaction chamber 43 inside, and it serves as an air supplying opening in the upper 
part, the exhaust port 47 connected to the vacuum pump 12 through the exhaust pipe arrangement 46 at the 1 
side of the lower part, the conveyance opening 10 which are opened and closed by the flank with a gate 
valve 1 1 , and lower central opening free [ rise and fall ] through bellows 41 . The temperature control unit 13 
which heats the inside of a reaction chamber 43 on the periphery of the reaction container 45, and raises the 
temperature of the reaction chamber intemal surface 2 or the shower head 6 to it is formed. The shower head 
6 constitutes cleaning gas supply opening and a raw gas feed hopper. 
[0038] 

Moreover, the susceptor 3 holding a wafer 40 is formed in the interior of the reaction container 45. A 
susceptor 3 is supported on a ramp 42 and moves the inside of a reaction chamber 43 up and down. It 
descends at the time of wafer conveyance, and it moves to the position in readiness of the lower part of the 
reaction container 45, it goes up at the time of membrane formation, and it moves to an about six upside 
shower head membrane formation location. The heater 4 which heats a wafer 40 through a susceptor 3 is 
embedded in a susceptor 3, or a susceptor 3 is formed caudad. Power is supplied to a heater 4 from a feeder 
7. Moreover, a lifter 8 is formed in a susceptor 3 free [ frequent appearance ]. A lifter 8 projects from a 
susceptor 3 at the time of the receipt of a wafer 40, and a wafer is absorbed in a susceptor at the time of 
reception and membrane formation, and it delivers a wafer to a susceptor 3. 
[0039] 

Moreover, the part in contact with cleaning gas, such as the intemal surface 2 of the reaction container 45, 
gives the ingredient which is tolerant to cleaning gas, in order to reduce the damage by cleaning. For 
example, the thing which covered the thing (NiP coat Sus316L) which covered Lynn-ized nickel further, or 
nickel fluoride to SUS3 16L (austenite stainless steel) which has the outstanding corrosion resistance by Mo 
addition, and the intergranular corrosion-proof nature by low carbon (C) in order to improve the corrosion 
resistance and endurance over cleaning gas (NiF2) 
coat Sus316L is given. 
[0040] 

Moreover, a temperature control means 48 to control a temperature control unit 13 and a heater 4, and to 
adjust whenever [ reaction chamber intemal temperature ], and susceptor temperature is established. 
Moreover, the pressure control means 49 which controls the conductance of an exhaust pipe arrangement 46 
and adjusts the pressure in a reaction chamber is established. 
[0041] 

It connects with the shower head 6, and the material gas feed zone 3 1 evaporates the liquid raw material in 
the liquid raw material tub 14, and sends it in in a reaction chamber 43. As a liquid raw material, organic 
materials, such as Hf-(MMP) 4 and Zr-(MMP) 4, are used. Control of flow of the liquid raw material 
extruded from the liquid raw material tub 14 by the pressure of helium or N2 gas is carried out by the liquid 
massflow controller 1 5, and the amount of requests is sent into a carburetor 16. The sent-in liquid raw 
material is evaporated with a carburetor 16, and is introduced in a reaction chamber 43 through the raw gas 
charging line 41. The raw gas charging line 41 is heated to desired temperature (about 100-200 degrees C) 
so that the vaporized liquid raw material may not carry out a reliquefaction. Moreover, control of flow of the 
02 gas is carried out by the massflow controller 19 through the raw gas charging line 41 fi-om 02 chemical 
cylinder 18, and the amount of requests can supply now in a reaction chamber 43. 
[0042] 

It connects with the shower head 6, and the cleaning gas supply section 32 activates cleaning gas by the 
remote plasma, and sends it in in a reaction chamber 43. From the Ar chemical cylinder 22 and C1F3 
chemical cylinder 20, control of flow of Ar gas and the C1F3 gas is carried out by massflow controllers 23 
and 25, and requirements are introduced into the source 24 of the remote plasma. Ar gas and C1F3 gas which 
were introduced into the source 24 of the remote plasma can be supplied now in a reaction chamber 43 
through the cleaning gas supply piping 26 by which was activated with plasma energy and alumite 
processing of the inside was carried out. 
[0043] 
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In addition, a bomb 21 is formed if needed, control of flow of the gas which contains carbon as a catalyst 
from a bomb 21 is carried out by the massflow controller 27, and requirements can supply now in a reaction 
chamber 43. The gas containing carbon is C02 and C2F6 grade. A reaction with a metal oxide film can be 
chemically promoted by mixing the gas which contains carbon in C1F3 gas activated by the plasma as a 
catalyst. Like C1F3 gas, the gas containing carbon may be supplied in a reaction chamber 43, after 
introducing into the source 24 of the remote plasma and being activated. Moreover, you may supply in a 
reaction chamber 43 as it is, without making it activated by the plasma. When you do not make it activated, 
although the gas containing carbon may be supplied in the direct reaction room 43, without making it mix 
with C1F3 activated gas, it is desirable to mix C1F3 activated gas within the cleaning gas supply piping 26 
supplied in a reaction chamber 43. 
[0044] 

It is from the following reason to use C1F3 activated with the plasma as cleaning gas. Since it decomposes 
also in ordinary temperature and C1F3 emits F and CI atom easily, you may be the non plasma, but if activity 
is carried out especially by the plasma, since the burst size of F and CI atom will increase more, the etching 
rate of a resultant can be increased. Therefore, shortening of cleaning time amount can be attained. 
Moreover, if F and CI atom which were activated by the remote plasma are introduced, improvement in an 
etching rate will be expected also at temperature with the inside of a furnace lower than 500 degrees C. On 
the other hand, when whenever [ furnace temperature ] is made high in order to be unable to expect a 
desired etching rate and to secure an etching rate if it was not made high to about 500 degrees C whenever 
[ fumace temperature ] when the remote plasma was not used, the evil in which the damage to reaction 
chamber components arises will occur. 
[0045] 

Next, how to work the CVD system mentioned above as one process of the production process of a 
semiconductor device, and form for example, Zr02 film on a silicon wafer is explained. The activity of 
following (1) - (3) is repeated in the CVD system in this invention. In the activity of (1), the activity which 
forms Zr02 film on a wafer is repeated. In the activity of (2), if a membrane formation activity is done on 
two or more wafers, equipment will be suspended and a cleaning activity will be done. In the activity of (3), 
in order to start a membrane formation activity again, the Puri membrane formation activity is done. 
Hereafter, it explains in full detail. 
[0046] 

(1) Membrane formation activity 

First, a susceptor 3 is lowered to the position in readiness in a reaction chamber 43, and it is made for the 
top-face location to tum into a horizontal plane location of the conveyance opening 10. At this time, the 
lifter 8 is projected from the top face of a susceptor 3. A gate valve 1 1 is opened, a wafer 40 is conveyed in a 
reaction chamber 43 from the conveyance opening 1 0 by the conveyance arm which is not illustrated, and it 
transfers to up to the lifter 8 projected since the SASEPU evening 3 in a position in readiness. While moving 
a conveyance arm out of a reaction chamber 43, a gate valve 1 1 is closed. If a susceptor 3 is gone up, while 
a lifter 8 will be absorbed and a wafer 40 will be transferred to the top face of a susceptor 3, a susceptor 3 
moves to the membrane formation location in a reaction chamber 43 as it is. Power is supplied to the heater 
4 embedded at the susceptor 3 at this time from a feeder 7. A wafer 40 is controlled to desired laying 
temperature (about 300-500 degrees C) by adjusting the power supplied to a heater 4 with the temperature 
control means 48. It controls at about 300-500 degrees C for promoting generation of membrane formation 
and making it a metal oxide film tend to adhere on a wafer 40. Similarly, the reaction chamber internal 
surface 2 and the shower head 6 are also controlled to the laying temperature (100-300 degrees C) of a 
request lower than membrane formation temperature by adjusting the power supplied to a temperature 
control unit 13 with the temperature control means 48. It controls at 100-300 degrees C for [ in the reaction 
chamber internal surface 2 ] controlling generation of membrane formation and making it a reaction by- 
product not accumulate. 
[0047] 

In addition, except the times of membrane formation, such as the time of conveyance of a wafer 40 and the 
wafer temperature up after wafer 40 conveyance, in order to prevent adhesion to the internal surface of a 
reaction chamber, and the wafer 40 of the particle metallurgy group contamination from a susceptor (at the 
time of wafer heating) etc., it is good to pass inert gas, such as Ar, helium, and N2, in a reaction chamber 43. 

[0048] 

Under the laying temperature mentioned above, from the material gas feed zone 31, introduce Zr-(MMP) 
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4:0.1 g/min and 02 gas:0,lslin into the shower head 6, it is made to go via many jet holes 5, and up to the 
wafer 40 in a reaction chamber 43 is supplied in the shape of a shower. At this time, the inside of a reaction 
chamber 43 is controlled to a desired setting pressure (100 - lOOOPa of numbers) by adjusting exhaust-pipe- 
arrangement conductance by the pressure control means 49. By carrying out need time amount operation of 
the supply of gas, Zr02 film which is a metal oxide film of request thickness is formed on a wafer 40. Into a 
membrane formation process, impurity removal down stream processing, such as CH and OH, is inserted if 
needed. 
[0049] 

After carrying out request thickness membrane formation, the gas supply fi-om the membrane formation gas 
supply section 3 1 is suspended, and the membrane formation gas in a reaction chamber 43 is exhausted. A 
susceptor 3 is descended to a position in readiness after exhaust air, and it is made for the top-face location 
to tum into a horizontal plane location of the conveyance opening 10. In this process, a lifter 8 projects fi-om 
a susceptor top face, and a wafer 40 is transferred on a lifter 8 fi-om a susceptor 3. A gate valve 1 1 is opened, 
the conveyance arm which is not illustrated is inserted into a reaction chamber 43, and a wafer 40 is put on a 
conveyance arm. And by moving a conveyance arm out of a reaction chamber 43, a wafer 40 is paid out of 
the conveyance opening 10, and a gate valve 1 1 is closed. Conveyance and membrane formation which were 
mentioned above are repeated two or more times, and Zr02 film is formed on two or more wafers. 
[0050] 

(2) Cleaning activity 

If conveyance and membrane formation are repeated two or more times, Zr02 film which is a metal oxide 
film like wafer 40 front face will adhere also to the internal surface 2 of a reaction chamber 43, the shower 
head 6, and a susceptor 3. This adhering deposit becomes easy to separate in the stress which thermal stress 
and the film itself have from a wall surface, and will cause generating of a foreign matter etc., so that 
alimentation increases. Therefore, in order to remove this, the cleaning activity for defecating the inside of a 
reaction chamber 43 is done. 
[0051] 

The reaction chamber wall surface 2 and the shower head 6 are also made into the laying temperature of a 
request of a temperature control unit 13, and about 100-300 degrees C. if lower than 100 degrees C — an 
undershirt — it will become dirty. If it is 300 degrees C or more, it will become exaggeratedly dirty, and 
damage generating of deleting an internal surface 2 and a susceptor 3 arises. For this reason, it is desirable 
that can secure an etching rate and the damage to reaction chamber components carries out in few above- 
mentioned temperature requirements. 
[0052] 

A susceptor 3 is made into desired laying temperature and about 300-500 degrees C by supplying power to 
the heater 4 similarly embedded in the susceptor 3 from a feeder 7. Since adhesion of the reaction film 
which was not formed by the wafer has arisen in the susceptor front face, susceptor temperature is set up for 
raising temperature and cleaning efficiently more highly than the temperature of a reaction chamber wall 
etc. in order to remove it. In addition, when the transit time compaction [ from a membrane formation 
process ] to a membrane formation process from a cleaning process or a cleaning process is taken into 
consideration, the same temperature or the approximate temperature of the temperature of a clesming process 
and the temperature of a membrane formation process is desirable. 
[0053] 

Ar (l-5slm) and C1F3 which were activated by the source 24 of the remote plasma from the cleaning gas 
supply section 32 under such a temperature setup (0.2-1 .Oslm) are supplied in the amount reaction chamber 
43 of requests. Ar is carrier gas required to urge the activity of the plasma. About 20 - 70% of the ratio of Ar 
is desirable. It is because the stability of plasma generating will fall if too high [ if a ratio is too low, an 
etching rate will become low, and ]. In addition, you may make it promote a reaction with a metal oxide film 
chemically by mixing with C1F3 gas activated by the plasma, and supplying C02 which is carbon content 
gas which was activated by the plasma at this time, or is not activated, and C2F6 in a reaction chamber 43. 
[0054] 

With installation of the above-mentioned membrane formation gas, with a vacuum pump 12, the inside of a 
reaction chamber 43 is made into a desired pressure (50-300Pa), and need time amount cleaning is carried 
out. If it becomes high pressure from 300Pa, the life of the gas activated by the remote plasma may become 
short, and may become the homogeneous fall of etching. In order to avoid this, it is desirable to carry out by 
50-300Pa from which the life of the plasma-ized gas is secured. 
[0055] 
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Then, a fixed time amount purge of the reaction chamber 43 which are a stop and a cleaning gas ambient 
ahnosphere about Ar of the cleaning gas supply section 32 and supply of C1F3 and C02, and C2F6 is carried 
out, cleaning gas or the decomposed residual gas (F, CI) is exhausted, and a cleaning activity is completed 
now. 
[0056] 

In addition, a wafer and the covering wafer 50 of the diameter of said are inserted from the conveyance 
opening 10 for susceptor protection at the time of a cleaning activity, and you may make it cover a susceptor 
3 at it. Since the wafer 40 exists on a susceptor 3 at the time of membrane formation, the part outside the 
wafer field on a susceptor is most, and, as for the film adhering to a susceptor 3, is considered that 
membrane formation has adhered only a little in a wafer field. Therefore, the membrane formation in a 
susceptor 3 protects the inside of a thin wafer field with covering wafers, such as a product made from an 
alumina. 
[0057] 

(3) Puri membrane formation activity 

The purpose of the Puri membrane formation activity is generating the precoat film beforehand on the 
reaction chamber wall surface 2 after cleaning etc., and is for preventing that the thickness generated on a 
wafer by this membrane formation becomes an ununiformity, or a wafer is polluted with the metal from an 
internal surface 2 etc. In the Puri membrane formation, the gas for membrane formation is first introduced 
from the material gas feed zone 31 like the membrane formation activity (this membrane formation) of (1) 
after exhausting the inside of a reaction chamber 43, and membranes are formed to a reaction chamber wall. 
Membrane formation conditions, such as membrane formation time amount in this Puri membrane 
formation, temperature, and a pressure, differ from the conditions of this membrane formation. After 
membrane formation and the inside of a reaction chamber are exhausted, and the Puri membrane formation 
activity is completed. 
[0058] 

According to the gestalt of operation, the following effectiveness is done so as stated above. 
[0059] 

(1) At the time of the cleaning which removes the deposit deposited on the reaction chamber etc. at the time 
of membrane formation, since the remote plasma is used, compared with the thing using heat energy,-izing 
of the temperature in a reaction chamber can be carried out [ low temperature ]. Therefore, the transit time 
from a membrane formation process to a cleaning process can be shortened. Moreover, with the gestalt of 
operation, Zr chloride and a hafiiium chloride are formed by passing C1F3 gas which is not NF3 gas but 
chlorine content gas, contacting C1F3 which made it activated by the remote plasma to Zr oxide deposited 
on the intemal surface of a reaction container etc. at the time of membrane formation, and Hf oxide, and 
making it react to them at the time of cleaning. These metal chlorides are easily gasifiable also at low 
temperature compared with Zr fluoride and Hf'fluoride which are formed when NF3 is made to react. 
Therefore, the metallic oxide deposited on the reaction chamber can be removed easily, and the inside of a 
reaction chamber can be defecated. 

[0060] 

Especially C1F3 activated gas has it, when Zr oxide film or Hf oxide film is Zr02 or Hf02. [ effective ] It is 
because the resultants HfC14 and ZrC14 with high vapor pressure will be formed, and it will evaporate also 
at low temperature, if C1F3 gas is used, so it can clean easily. 
[0061] 

(2) Since it is activated by BURAZUMA and this was supplied, using the mixed gas of C1F3 and Ar as 
cleaning gas, an etch rate can be improved compared with the case where it supplies with the non plasma. 
Moreover, also by the same etching temperature conditions, since the etch rate is large compared with the 
non plasma, the plasma can be cleaned at lower temperature. Therefore, for cleaning, the time amount which 
suspends equipment can be shortened and an equipment operating ratio can be improved. 

[0062] 

Drawing 4 is the etching rate property Fig. which compared the case where remote BURAZUMA YU 
knitting (RPU) was used with the case of the non plasma (no RPU) which does not use a remote plasma 
unit. Etching conditions are pressure: lOOPa and ClF3/Ai=0.5/2.0slm. When C1F3 of the non plasma (no 
RPU) is used fi*om this drawing, if it is 400 degrees C, in Zr02, an etching rate is large and it is satisfactory, 
but in Hf02, since the etching rate is too low, there is a problem. In order to secure the etching rate in Hf02 
film, a temperature up must be carried out fiirther, the temperature shift latency time may arise by that 
cause, or the elevated-temperature damage of reaction chamber components may arise, compared with the 
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non plasma, the etching rate (E. R.) of Zr02 and Hf02 using the plasma is markedly alike, and excellent, at 
300 degtees C, an etching rate is known by the case of Hf02, and, in the case of ZrO [ 150 or more nm/min 
and ]2, a certain thing knows 200 or more nm/min. Therefore, it can clean at lower temperature in a short 
time. 
[0063] 

(3) With constituting a reaction chamber wall from NiP coat Sus3 1 6L or NiF2 coat Sus3 1 6L, and 
constituting a susceptor from alumina material or nitriding aluminum (AIN), the damage of a part in contact 
with cleaning gas can be reduced, and corrosion resistance and endurance can be improved. 

[0064] 

(4) If a semiconductor device is manufactured using the substrate processor of the gestalt of operation, a 
semiconductor device with the high dependability which has gate dielectric film with little leakage current 
and dielectric breakdown will be obtained. 

[0065] 

[Effect of the Invention] 

Since the gas containing a chlorine atom is activated and cleaned using the plasma according to this 
invention, low temperature-ization of cleaning temperature can be attained, and thermal resistance is not 
required of reaction chamber components, but the transit time to a cleaning process can be shortened. 
Moreover, the metal oxide film which adhered in the reaction chamber is easily removable. 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the substrate processor for enforcing the manufacture approach of the 
semiconductor device by the gestalt of operation. 

[Drawing 2] It is drawing showing the relation between the temperature of Zr halogenide, and vapor 
pressure. 

[Drawing 3] It is drawing showing the relation between the temperatvire of Hf halogenide, and vapor 
pressure. 

[Drawing 4] It is drawing showing the comparison result of the temperature dependence of the C1F3/Ar gas 
cleaning when not being activated with the case where it is activated with the plasma, and the non plasma. 
[Description of Notations] 

3 Susceptor 

4 Heater 

6 Shower Head (Cleaning Gas Supply Opening, Raw Gas Feed Hopper) 
24 Source of Remote Plasma (Activation Means) 
40 Wafer (Substrate) 
43 Reaction Chamber 
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♦ NOTICES * 

JPO and NCZPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 




[Drawing 2] 
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[Drawing^] 
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^3{±#l^^4 2±(C^#^nT. SjSS4 3F^;&±T»}-r^<i:9fC/S:o'TV>So "i^x- 

•iry — 's-y K 6 is.^ (D ^^ikmic^m-r ^ o -it-fex^ 3 ^:n-Lr<j7i — /n4 o^ipf^-rs 

'^.«*&m^^7*^e,||;^,^s^^^^;5^ ^ ■9--feX^3(c}f±»8 3b^ttSjgifi{c^tte>n 

So }¥±#8l±. -^i— >'^4 0<DS^0^^±+^■b7'^3*^eS^^±JLT•^'x-^^:?rS^t^R^) 40 

> fS.m^ It ^ -IT ^ ic R X L r ^ ji - ^\ ^ ^ -t -f ^ 3 ^ If mt ^ o tj: ^ r ^ o 

[ 0 0 3 9 ] 

*/cSf&§t§4 5 (Dp^m^ 2 rj: }£ (O ^ V — - > ■!7 7. tW^mt ^S^aHi. ^ V — - 

^ ^ if' - i^-^i&w.'T ^TcibK ^ ^) -=.-y is :^Kn Lxm'&<r)^:hi^n^m-r o m?i\,i. 

. Mo^A[I{cJ;S®n/'cWAf4i:, (C) fcj;5ififeWJSft14;& f S U S 3 1 

±-r?)/c46{c.^c,fc'J>{l:--y'^;l/;&S^aL.fct<D(NiP coat Sus316 

L ) , ^tzity it - y ^ )V^^m\^rc^ <D ( n i f 2 

coat SusSl 6L) *^fiSi?nTt/-»5o 

[ 0 0 4 0 ] en 
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sua - hi 3RC?t-^r4«rfiJ®LTKJt:Srtia*SCf-9--fe:/:Jfi&iif«-i)i^-r 
[ 0 0 4 1 ] 

m.{tLrRitm 4 3p^i,cmK)'^tSo wa^iMnti^rit^ h f - (mmp) 4-^zr - cm 
MP) t E (D^mun^ m\^^ ^ o h e i> l < a n 2 ^^(OB^ti z^mitmnm \ 4<tc>j¥ 
tmfEtifzmif^mnit. mt^-^ 7.y a - =1 :y h u~ ^ i 5 ic ^ >:) ^mum-i£ ti. maa*^ 

7.#i*&iHg4 1 *ai;TSJt£;S4 3rtfc»A^ti§„ S!ili;<7'7>«i^BEW4 1 itmtLfcm 10 
S^fbL^V^Jc^fcmMOiaS (10 0~2 0 0°C@^) fcAPf^LTfeSo $ 

fc, O2 **x^>^i 8*^e.«aa:«;;^«*&iEW4 i^iicroz 7!7X*^vx:7a-3>h 

[ 0 0 4 2 ] 

>J - - > ;y X #t 3 2 . -> 7 - K 6 {C g§ m ^ n T , U - - > ^J-' X % U 
^:-h:/^X^fCj:»Jrg1t{kLTSf£:^4 3rtfc5Mt)5ityo A r iST^^l^^ 2 2 t C 1 F 

3 7.t^>^ 2 0 tt}-' ^ . A r XRXS C 1 F3 ;i!3rx*WX>'a — nvh.a — ^23. 2 

stctDijitasijffli^n. RfrsaA^'Jt— h:/^x-rj!i2 4{c » A ?n^o u^— h:/'5X 

Vig2 4(C»A^nfcA r;yxi:C 1 F3 ;«('Xt±:/^Xvx:^^;l/4^— TtglSfb^nTrt® 
A^T/l/V-r h«ia;jnfc^'U-^^'^A*X«i^E@2 6>£'jiLTS*SS4 3F«9tC«*&T?# 20 

[ 0 0 4 3 ] 

i^5>SJi:iS i;T^i''^2 1 %iSlt. 3l?>^2 1 L T * >Jg:#tf ;!!jrx*^ 

, vx7D-3>hn-^2 7tc<tO}S«ffl®^n. 3fM«A<SJS^4 3P«3k:^if&-e*5 
J;-5tc^oTt/^i)o ;^J — 4-" ;^7"Xt±. ^Jx.t?C02. C 2 F6^"^^S^= T'^Xv 

(c<j;f3rg1±{tL./cC 1 F3 ;<j'Xtc. fl4i«tbT;^7 — jfS>':&#ty;^'X^tl-g-:?-li:Sc:i:-X:-, 
fb^fl^tc^S^ffcM t OKfS5&{EJt ? -iJr S d Tb^-e % 5 o * - 3J? > %^tf X a . C 1 F 
3 ;«'xi:P«. •J^r-h7'^Xvjli2 4{c»ALr?S14{tLT*^P,KJSS4 SrttcWI&L 
T t <fc o * fc. y V X V (cj; 0rS1±{t:^-i±-rtc^(D^^Kr£;^4 3 i^tc#ii^&LTt<i;v^ 
o S1±<fc$-l^^V^^-&. — .1^>^#ty#X^i. jglifk^'iirfcC 1 F3 X tm-^-^"^ ^ 30 
<::fc^<. itgfS*fi^4 3rtJc«|&LTt,J:v^ft^. S14{b?-&rc c 1 F 3 US 7.^S.i&m 4 

[ 0 0 4 4 ] 

ClFati^iST't^-^LT^gfcF. ClM?^]|5tWrSOT'. y>:f'7Xv-p 
fe■^T^>J:v^A'?. #(C7'^X^tci:0rg14^-ti-5fc, F. C llI?0«tai«A^<i;!3^<^ 

?>oT'. s. ati ^ (D ^ > y u - h ^ m ±v ^ :h o 't<Drcisbi^v~->y^mo:>mm 

itti^mti^ o t^fc. 'J^r-h:/^Xvti:<k»?rS14fbb/-cF, ClU^jb^SSA^nniJ. 

. u-t-hyvX-^^^fflL^v^^^a. m^^^m 5 0 o°cifi< $-e]S< u^itnt^ma 40 

<0 -y ^ y if ly ~ h ^}2< 16 ^ . X. y 9- > -if Ly — h ^f&U-r ^rcli>lfCm(H^&^1^ < 
[ 0 0 4 5 ] 

:^(C. ^«f^:gBOia3gX@<D-X@ i: L T . ± kB L fc C V D g B ^ ill L T v' U n > -^7 
^MTMiv (1) ~ (3) cOftHA^iS ?5 il^nSo (1) OWmr-li. K7jl-^\±IZ 

z r o 2 m^mm.r ^i'^m^momi-o (2) of^mi^ii. mm«L<D'y ^-^^ic^mifm 

C 0 0 4 6 ] 50 
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( 1 ) mmi'fm 

*-r. -t r ^ 3 ^ s. jt^ 4 3 (D w ma m ^ T if r . ^o±®fizB*^a?jMpiocD7j< 

1 ^mi>fr. 0^L5S:l.>aifJMT-A(Ccfc»3'i?i-/N4O^aifj^PlO3b^e.S 

5o WiMT — L.:^ 4 3 niC^&T ^ t t . V — V )\y y \ l^RflC^o "^f 

^^3^±#-r5i:Jf±^8*^?!S;ALT'i'x — -'N4 0tt-9--fe:/^?3O±®(ci^^$ni.i:i: 
fete, ■9--fey^3tt^-<DS*gfS^4 3F«9<DfigllfiiBS-^^K-r5, c:<Di:*-9--b:f:?3 

sijffli¥S4 8T'iis-r?.iii:{cj;0'^7x-/N4 o^ma^KSisa (3 0 o-s 0 o'cs 

S) ICSiJ^-rSp 3 0 0~5 0 0 °CggfC$iJ'#-r§(D«. ^M05fe«?:{SaLT'i7x-^N 
4 0±fc^gK^l:^*^##LJ^-ri/^ck 3 Jct-5fc46-pa&5o l^^fC. SJSSP«9S® 2 >> 
F6t,. SIS:i:::>y h 1 3lcm^-r^«:tJ^?gSSiJfflI¥g4 BT^g-rscii: 

iCfcO. ^fliSa^ititffil/^mMO^SiaS (l 0 0--3 0 0 °C) {cSiJ®Lr:te<„ 1 0. 
0~3 0 0TCtC$(|fflI-r5<Dti, -SJS^I^M®2T'Ofig©0^^;&S5$iJLTSf£;iiJ^fig^3b^ 

[ 0 0 4 7 ] 

^fe. '^x->'N4 0<D*fij^^J^. '^'x->'N4 0^j||^Q>i7x>'N#®^^, fi)c«^iXi1-(±. 
x-/N4 0'\<D#^*B&<*rci6fC, Ar, He> N2*H(D^rg14A*X>&S;S:^4 3rttC 
[ 0 0 4 8 ] 

±^Lrc^^^aiS<Dfei:-e. M^^;«fX«*&gl53 1*^P., Zr-(MMP) 4 :0. Ig/ 
mi ni:. O2 :«rx: 0. 1 s Imt^S^^y— 'N-yKefd^iAL-T, ^IS^oqtttlTLS^g: 
SS^i^T. S]CSM4 3rt<D■i7x-/^4 0±'%->■^'y-^*J^c#t^■ri,„ co5i:#SiS^4 

3rttt. ffi:^S<l«i#g4 9T'SfMffilf=i>':Jf*<>^?i/x;g:iiS-r'5iii:(c<tD. mHoia^ 
ff* (l0Q~8!fi 0 0 0 Pa) fcfftJffllt-So :«rx©«*&«rig^S^Fjmii-r§c:i: fc J; D 
. fi'TaM/Pco^S^ftMT?fe§Z r O2 ^;&<i7x-/^4 0±tCfigJR-r5o fi!tlMXS4'(C, 
i^^StCfSCT, CH. O H:5: ifO^»6!|^I^SA!iaX@%}f At- So 

[ 0 0 4 9 ] 

mSMJI^MLrctt. fiScMA^X^ST^gps lA^e,^o:^JX««&^^9±LTS^S^4 3f*9©^IS 
0iD7j<JFffitegtc^Sj:^tc-r5o COjggT-. }f±^f8;{)^-f-by^r±ffijb-e,5^ttlL.T. 

^■ty ^ 3 A> e>if ±# 8 ±k: 4 0 A^i^iesnso y-hM;i/:/i i^^ttr, 0 

TInL^V^^JMT' — i*^KJS^4 3rttC}fAL. '^'x— >'^4 0:^^JilT — i*{C«-l±So 

T, ^jMt — A^s:jcs;^4 3^1.'\^KI■rs^lt^t<fcO'^'x — /n4o^^j^pi 0A>e.fAi/^ 

HJL, y-- h /'^yl/:^ 1 i;S:Bfli35o ± L J8iM i: fig M i: ^ Is] D 3g L T . ai3[«f<D 
r>x-M±{cZr02^:&}^figt-So 
[ 0 0 5 0 ] 

( 2 ) ^ u - - :x 

i: EI ^ »3 ii f i: . SfS^ 4 3 ©f«3S® 2 . i' - -y F 6 , ■9--lry^f 

3ttt't7x-/N4 0«ffii:ra«(C^Mi?{bMTSSZ r O2 MAMt^-TSo CKDi^fJiL/'c 

S^^^O^^^Sr^l^^cl LT L$ ^ o ioT. cn^|^*-r5/cJ6(cSiS^4 3rt^»}f 
{b-r5fc*0^?U-->iff^^;&j|Sli-rSo 
[ 0 0 5 1 ] 

Sf&Sg®2 iii^i-y F6tSiin.->y h 1 3^ma©^^iga^ 1 0 0~3 0 0 

•CSafcfSo lOOX;j;t)fe{gi,^i:T>:J^*-x-y^fC^^Tb$3o 3 00t:a±/-ci: 
^-Ax.y^fc^oT. rtMffi2^-9--br^'3*HiJ5^H©^f^-i7%5fe*^^D-5o <1<D 
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3 <D *^ » S L 1/^ o 
[ 0 0 5 2 ] 

■^■t-f^ 3 ^mMo:>m^T&&. 3 0 0~5 0 0'CSatC-r5o ■9--tr7'^'iSJ*%SiS^il^ 

[ 0 0 5 3 ] 10 . 

JcOSIifkLfcAr (l~5slm)t, CIF3 (0. 2~l."0slin)*mSISS 
lSS4 3rt(C#t^-r^o Ar^±y^Xv(Dfg'l±%^S■r^O^C^^^S^4^^UZ;^7X-^?^&5o A 
r (Dit^li 2 0~7 0%gS3b^$f$H/^o it^*Mg-t^?)i:x-y^>'^-U-h3bMg<:^t) 

»3S14{l:L/-cX^±?S14^kL^v^*-/^^i/■g•W*-x-^?S5C02. c z Fg*. :/^Xtic 

[ 0 0 5 4 ] 

±si^mi3 x<Dmx tnitz . 2T*Sii£;S4 Srt^mMoE:^; (5 0 — 3 0 0 20 

Pa) iz L X '£>^^m V — =. if -r ^ o 3 00 Fa<fct)t;Sfftc:&;g)fcU^— 

0 iin^i5i@-r5rc46ic:'°^x^<k?nfc:;<fx«^)#^A''5i«$ns 5 0 — 3 0 0 p a■p^T 

^ O 3b^ ^f? S H/^ o 
[ 0 0 5 5 ] 

"torn. ^ V - - X 3 2 (D A r t C \ F3. J^t/COz. C z F ^ comt^^ 

^\^<it'»mLrcmm:ff7. (f. en %p^lt, cn-^^^u-n^i^f^iiJb^i^T-rs 

o . - . 

[ 0 0 5 6 ] 30 
^*5. i7V~->ifi'pm^lc. ■9--t:-r^r^SI©rci6fCj|fi3lP10J;t)>i/i->'Nfc|pISco* 

>'^-'i'x->'N5 0^»AL. ^t•b:/^3^a•5«fca■^cLTtcJ;v^o «J^a#{c{i-9--tr-:/^3 

#x.e.nSo LfcA'«oTs ■9--^r7'^3F«3^DfigM3b^W^'>•?x--'^®^I^F»3^T;^^:^S^3S:ifflD 
[ 0 0 5 7 ] 

(3) :ryfig)^f^ii 

^Mffl**X:&»ALT. SfS^rtMtCfigM%)Sg-r„ COyUfiKMT'Ofig^^P^. jgjS. 

[ 0 0 5 8 ] 
[ 0 0 5 9 ] 

(1) fi!c^NF{cK*sm«f tcita L/ctta^%i^i^*-r 5 u --:^^^tc. ';^--hy^x 
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^fc. mmoyBmvit. ^ v - ymic^ n f 3 x -e « * < ^ # s x t- s § c i 

U^-h7'^Xv{CJ:0?g14<k^H*/c:C 1 F3 mm-^ ^ X S. It^ ^ C t . Z rigft' 
C 0 0 6 0 ] 

?f . g 1± ft L C 1 F 3 X « . Z r 1! ft « ^ fcli H f S? ft M Z r 0 2 ^ fc t± H f 

O2 T'fe§i:^tC#5ajT'*§o C 1 F3 X:^m\^^^ M^JEO;^V^S^5^fii^!|^H f C 10 

1 4 ^ z r c 1 4 A^jgjt^n, fgv^jgST t ^{b-r -I) fci6, ^7--e t § *^ 

[ 0 0 6 1 ] 

(2) V - -y if X t VZ C 1 F3 i:Ar<Dil^;)!jX^fflW c:n^:/vX*vz?g'tS 
i: it T X ^ >• ^- a a *^ :*c # v^ © T' . J: 0 ffi i/> is S T' ^ U — n > y -r S c: Tb^ ^ S o 

L/cA^oT. ^ V - - <D fcisb ic mm ^ » ±t ^ m m ^ mm-t ^ c t X ^ . mm. mm 

sSs ;& IS) ± T' # S o 

[ 0 0 6 2 ] 20 
04 U-t-hr^XvrL-'vh (RPU) ^fflV^fc^^^. •J^-h:/^X*vn.--y 
h^ffll/^^V^yi/y^Xv (no RPU) <D^^t^it«^LrcX<yg^yyU-h!t$1t0 
■p^SoX-yf^V^^^f^^ti. ff:tf:iOOPa.ClF3/Ar=0. 5/2. Oslm 

i?fe§o iwiia*''e.>'>7''7Xv (no RPU) (DC 1 F3 ^fflv^rc^-a-^ 4 0 0 °cr£ t 

Z r O 2 T' t± X ^ > y U - h {± # < T 53 S ^ ^^ . H f O 2 TM4 X >y ^ > ^ - h 

i^ti^^c ^m-^ti^^ ^ . y y x-r t it^r x-r ^m\^^rc z T o 2 ^ Hfozcox 

'y^^yU-— h (E. R. ) if^m^icmtir :^ . 3 0 0 °CX 3i y ^> if U~ h ffi. Hf 

O 2 O^-g-T 1 5 0 n m/m 1 n Z r O z (Dm^X 2 0 0nm/mint<±fe5il 30 

[ 0 0 6 3 3 

C3)gjS^F«3g^NiP coat SusSlBLSrctiNlFz coat Su 
s 3 1 6 LXmm.L^ V- y ^ ^ T ?V ^ ± U ^ It mitT (A 1 N) T^^Sfig-TSCi; 

[ 0 0 6 4 ] 

[ 0 0 6 5 ] 40 
[§SIWO^«] 

[0 1 ] ^M<ommic J;: ^ ^mi^mm(Dmmy5ii^mm-r ^ rctbo:)m^is^mmm<Dm^m 

T* § o 

[03] H f /Nn-y-^fkil^OiSat^MffiilOBB^^^&^-rStfSSo 50 
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3 ^-t-f ^ 

4 t — 

24 U^-hT'^XvjliCSIS^t^S) 
4 0 X -^N (SiK) 

4 3 SfS^ 




(12) 



JP 2004-39788 A 2004.2.5 



4 ] 
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